The adiponectin receptor agonist AdipoRon normalizes glucose metabolism and prevents obesity but not growth retardation induced by glucocorticoids in young mice.
Glucocorticoids (GCs) are highly effective anti-inflammatory and immunosuppressive drugs. However, prolonged GC therapy may cause numerous adverse effects leading to diabetes and obesity, as well as bone disorders such as osteoporosis in adults and growth retardation in children and adolescents. Prevention and care of the GC-induced adverse effects remain challenging. We have previously demonstrated the efficacy of a treatment with a non-peptidic agonist of adiponectin receptors, AdipoRon, to reverse behaviour disorders and fat mass gain induced by long-term GC treatment. In this work, we have established a relevant model of GC-induced growth and metabolic disorders and determined that AdipoRon is a potential therapeutic tool to reverse these metabolic disturbances. 5-Week-old mice were treated continuously with or without corticosterone (35 mg/L) in drinking water for seven consecutive weeks. Taking advantage of this mouse model displaying various growth and metabolic disorders, we assayed whether AdipoRon (daily intraperitoneal injection of 1 mg/kg/day for the last 20 days) might prevent the GC-induced adverse effects. The control group was treated with vehicle only. Nutritional behaviors and metabolic parameters were followed-up throughout the treatment. Serum insulin and leptin levels were measured by ELISA. Computed tomography and histological analysis of adipose tissue were assessed at the end of the experimental procedure. We found that GC treatment in young mice resulted in continuously increased body weight gain associated with a food intake increase. Compared to vehicle-, GC-treated mice displayed early major hyperleptinemia (up to 6-fold more) and hyperinsulinemia (up to 20-fold more) maintained throughout the treatment. At the end of the experimental procedure, GC-treated mice displayed bone growth retardation (e.g. femur length 15.1 versus 14.0 mm, P < 0.01), higher abdominal adipose tissue volume (4.1 versus 2.3, P < 0.01) and altered glucose metabolism compared to control mice. Interestingly, AdipoRon prevented GC-induced effects on energy metabolism such as abdominal adiposity, insulinemia and leptinemia. However, AdipoRon failed to counteract bone growth retardation. We characterized the very early pathological steps induced by long-term GC in young mice in a relevant model, including growth retardation, fat mass gain and glucose homeostasis dysregulation. The adiponectin system stimulation enabled normalization of the adipose tissue and metabolic features of GC-treated mice. Adiponectin receptor agonists such as AdipoRon might constitute a novel way to counteract some GC-induced adverse effects.